The treatment planning system (TPS) has become a key element in the radiotherapy process with the introduction of computer tomography (CT) based 3D conformal treatment planning.
Introduction
A computerised treatment planning system (TPS) is an essential tool in the design of a radiotherapeutic treatment of cancer patients and some groups of patients suffering from non-malignant diseases [3, 5, 7, 8] . Treatment planning systems have provided the radiation therapy community with an important tool for more than four decades and must receive some of the credit for the advances made in treatment outcome during this period. This task that TPS were applied to was the calculation of a dose distribution, which albeit important is only one component of the overall task of planning the therapy of cancer patients. In recent years advances in medical imaging have made available the data necessary to greatly improve the patient model used for treatment planning. This development in combination with graphic displays and the tremendous decrease in cost of computer capability spurred the development of TPS that addressed a much broader range of problems than just dose calculations, such systems are called 3D or multidimensional, which provide the capability namely synthesis of all relevant diagnostic information in evaluating the patient's disease, appreciation and delineation of anatomy, simulation of therapy, design of treatment aids, calculation of 3D dose distributions, evaluation of treatment plan, verification of treatment and follow-up studies. The treatment planning system (TPS) has become a key element in the radiotherapy process with the introduction of computer tomography (CT) based 3D conformal treatment planning.
Multileaf Collimators (MLC) are computer-controlled devices that are capable of providing photon beam shielding for linear accelerators using high density leaves (typically tungsten alloy) which are projected into the radiation field. Multileaf
Collimators have a number of uses in radiation therapy, the primary being to replace conventional mounted blocks for critical organ shielding. When used in this manner MLC's eliminate the need for mounted block manipulation and storage, and the computer controlled nature of the device means that changes in the blocking pattern can be easily produced. A secondary use of MLC's is in the production of intensity modulated beams. By adjusting the position of the MLC in the radiation field during the beam-on time, an arbitrary dose distribution may be achieved. Current MLC systems vary with respect to design, location and use. They may be installed as a tertiary device below the secondary collimators, or they may comprise a total or partial replacement of the secondary collimators. The leaves must provide an acceptable degree of beam attenuation, provide a large enough field coverage, and must be well integrated with the rest of the collimator shaping system. In order to minimize penumbra various design considerations have been devised by manufacturers to provide focused field shaping.
Commissioning of a MLC on a TPS either for conformal radiotherapy or intensity modulated radiation therapy (IMRT) requires beam data to be generated on a linear accelerator namely percentage depth dose (PDD), beam profiles, output factors and MLC transmission. Most of the TPS require these beam data to be generated with routine collimator jaws. However some TPS like Corvus inverse planning system from Best NOMOS and Brainscan from BrianLab demand the data to be provided for MLC shaped fields. This prompted us to investigate whether beam data with jaws differ than that with MLC and whether the jaw based beam data would suffice for the commissioning of a MLC on a TPS. 
Materials and methods

Results
The PDD difference between jaw and MLC is shown in Figures 1, 2 , and 3 for 6, 10 and 23 MV photon beams for millennium 120 leaf MLC respectively. The difference in PDD in the build-up region was ±1.0% for 6 MV photons. For 10 MV photons the PDD difference was within ±4.0%. The difference in PDD for 23 MV photons ranged from 0% to 40.0%. PDD difference from build-up depth to about 28 cm was within ±1.0%. Difference in PDD crossed ±1.0% at 30 cm depth for 6 MV photons. The PDD difference between jaw 66 Gopi Solaiappan et al. However in the penumbra region small differences in doses were observed. The data regarding differences in output factors is given in Tables 1, 2 and 3 for jaw-millenium MLC combination for 6, 10 and 23 MV photons. The collimator scatter factor, phantom scatter factor and output factor values for MLC were different that those for jaws. Output factor data for jaw-mMLC combination for 6 MV photons is given in Table 4 . The output factor values for MLC were different that those for jaws. be due to the over-response of film to scattered radiation in the low-dose regions, which have significant shielding by the MLCs. Pelagade et al. [6] presented their experience in the commissioning and quality assurance (QA) of PrecisePLAN treatment planning system for intensity modulated radiotherapy (IMRT) using multileaf collimator (MLC), step and shoot technique. The data were obtained during the installation, acceptance test procedure, and commissioning of the unit. The dosimetric data were taken using CC13 pin-point ion chamber (Scanditronix Wellhofer). The beam profiles for various field sizes in the x, y, and diagonal directions were measured. The basic dosimetry parameters such as percentage depth dose (PDD), off-axis ratio (OAR), output factor, and scatter factors needed for patient treatment were evaluated. Point dose measurement and fluence maps did the treatment dose verification. Deshpande et al. [4] commissioned the the Konrad Inverse treatment planning system. The basic beam data required for commissioning the system were generated on Siemens Oncor impression Plus linear accelerator. The quality assurance of relative and absolute dose distribution was carried out before clinical implementation. The salient features of Konrad planning system, like dependence of grid size on dose volume histogram (DVH), number of intensity levels and step size in sequencer were studied quantitatively and qualitatively. To verify whether the planned dose (from treatment planning system -TPS) and delivered dose are the same, the absolute dose at a point was determined using CC01 ion chamber and the axial plane dose distribution was carried out using Kodak EDR2 in conjunction with Omnipro IMRT phantom and OmniPro IMRT software from Scanditronix Wellhofer. To obtain the optimum combination in leaf sequencer module, parameters like number of intensity levels, step size were analyzed. The difference between pixel values of optimum fluence profile and the fluence profile obtained for various combinations of number of intensity levels and step size was compared and plotted. The calculations of the volume of any RT structure in the dose volume histogram were compared using grid sizes 3 mm and 4 mm. The measured and planned dose at a point showed good agreement (3%) except for a few cases wherein the chamber was placed in a relatively high dose gradient region. The axial plane dose distribution using film dosimetry showed excellent agreement (correlation coefficient >0.97) in all the cases. In the leaf sequencer module, the combination of number of intensity level 7 with step size of 3 was the optimal solution for obtaining deliverable segments. The RT structure volume calculation was found to be more accurate with grid size of 3 mm for clinical use. Thus a study regarding various aspects of commissioning of the Konrad inverse planning system for IMRT was presented. We investigated the differences in beam parameters like PDD, cross profiles and output factors between jaws and MLC for 6, 10 and 23 MV photon beams. Disagreement in PDD was observed in the build-up region and at higher depths. The beam profiles did not match in the penumbra region. Collimator scatter factors, phantom scatter factors and output factors showed disagreement for both millennium MLC and micro-MLC.
